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Spectroscopic Propeties of Tryptophan and Bacteria 
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I. ABSTRACT 

probed at 340 nm. The minimum detectable nnm^ , k ♦ ^ SpCCtra for bacteria ^ 

determined to be about 30 A™ n ft£ tti em 1« K 5* *Z " " ? m ° f the exc,tation 
the number of tryptophan p^S^Z^ VZ™ ^ < 

almost consistent with that obtamed usm^ ^StS>? ' ^ t0dete ™ ne the - 



II. INTRODUCTION 



aromatic ammo acid residues such as tryptophan, tyrosine and phenylalanine T^fl^^^^TJj! 

Z Z »" r H SidUeS ^ flU ™ C ^ P^laninJi: ^ smTandTrlTy m^ 
I an 0 / from tyrosine when one or more tryptophan residues are present in a protein Tryptophanes a 
excellent marker to determine the presence of bacteria ryptopnan is a 

III. MATERIAL and EXPERIMENTAL 
The bacterium Escherichia coli (PWH542) was used in our study. It was obtained from rh, 

b^n^tlTt^cTn C °" eCt,0n L ROCkV,1,e ' Maiyland St ° Ck CUhures ™ — eTon pTas 
hou Bncl ' mCUbat, ° n 31 thC Pr ° per in ^ria-bertani medium at 37°C for 2^ 

hou.v Bacteria were washed three times with 5 ml PBS, and then they were oelleted hv <~V^< . r 
5000 x n for 5 min it a"r u.r. u- . • y pelleted by centnfugation of 

Distilled water was used to prepare ail tryptophan solutions. 
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The fluorescence emission and excitation snecira ^ 

Corp. CD-Scanner based on Perkin-EImer LS-50 1^.^-1 measured wtth Mediscience Technology 
obtain both emisston and excttation ^^Z^T^TT' CD ' Sca """ - * ««d 5 

scan^n, .be other wavers. A q ualL cefl ffi^JS^'ZTS. ^""nf "* 

IV. RESULTS 

method a'TeS™, e^oflaO^dtff T* ™" ' «*— 

we„ measured from 300 to 540 Fh ™«™ 1— P'°«'« 

were measured at the emission peak of 340 m Fluorescence exettauon spectra from 200 to 320 nm 

peak ^^K^^^t^T** a, W M The spectm. 

concentration. Over 10' to 10 J M, ZZvc Cm,SS,0n """""^ *' 340 «" ™»" "TPiophan 

Fig.3 shows a fluorescence emission spectrum of bacteria ATCr^A-y Q . » ^ a ^ < 
The spectral peak is located at 345 nm Fie 4 shows the ^1?. u £ dC " Slty ° f 7 02x 1 0 Vn * 

intensity at 340 nm and bacterial derTry The nZZ^L flUorescence cmiss - 
7.02X10 4 to 10V ml is linear fluorescence .ntensity vs dens.ty over the density range of 
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Fig. 1 Fluorescence emission spectrum of tr/Dtoohan Fio? d..^r»«~- 
solution excited at 280 nm ^opnan Fig.2 Fluorescence emission intensity of 

trytophan solution vs concentrantion 
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Fig J Fluorescence emission spectrum of bacteria 
e\cited at 280 nm 
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Fig,4 Fluorescence emission intensity of bacteria 
vs intensity 
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Fig.5 Fluorescence excitation spectrum of 
tryptophan solution emitted at 340 nm 





10' 


r 

tryp/BmUO at 280 




JO 4 








o 


§ 


10' 




C 




0 


§ 


I0> 


o 


u 






K 

LU 


10' 


o 




10 s 





1 



,u ,u 10 10- 10" JO" J0 a 
Conccntrahon (mol) 

Fig.6. Fluorescence excitation intensity of 
trytophan solution vs concentration 



I 



300 



200 



100 




10000 



230 ;j 00 



3J0 




Fig.7 Fluorescence excitaion spectrum of 
bacieria emitted at 340 nm 
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Fig. 8 Fluorescence excitation intensity of 
bacteria vs intensity 
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V DISCUSSION 



The fluorescence emission and excitation SDectral nmfiw ~f u 
are characteristic of tryptophan. The emission Lf n^ /r t' 16118 WM f ° Und t0 * smi,af »d 
wavelengths. It appears the fluorescence from bTcteria SZt« ^ ^ SlighlIy to sho *- 
blue-shift of bacteria as compared with pure Try ptoohan ^ ^ton peak 

An important and interested result JhC kT J environmental changes, 
with fluorescence in^t^^L^^^ * T*™ ** fluo — e intensity 

bacterium. The detectable leveT^f t^toohan T , ^ molecules are ,n a 

emission and excitation method T^e 2SS e 1^1" ^ '° , M * Scanner using 

number of tryptophan per bactenum is e2£££ £ a^uT^O^ ^ f ^ ^ **■ th * 
obtamed using a we.gh, method 5 which gave 6x1 0 7 tT^\ ' ^ 15 consisten ' with that 
faster. " g3Ve 6x10 " ^ °P t,cal approach appears much simpler and 
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